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A primer electrode is formed on a substrate. A thin film of a three 
component-based piezoelectric body is formed on the primer electrode. 
The thin film of the three component-based piezoelectric body uses 
PbZr03 and PbTi03 as its basic constituents. A piezoelectric body 
material of Pb(AxBy)03 is added to the basic constituents, x and y = 
molecular ratio; and x+y = 1 . At least one of A or B has different 
concentration in the depth direction from the outermost surface of the 
thin film to the surface of the primer substrate. At least one A or B 
exerts the maximum value in its concentration at the interface between 
the thin film and the primer substrate. 

Also claimed is the production of the piezoelectric body element 
thin film by: (a) forming a thin film layer consisting of A or B on the 
surface of the primer electrode; (b) forming a thin film of a composite 
compound consisting of PbZr03, PbTi03 and ' Pb (AxBy ) 03 on the surface of 
the primer electrode; and (c) sintering both thin films. Further 
claimed is an ink jet recording head using the thin film of the 
piezoelectric body element. 

ADVANTAGE - The thin film of the piezoelectric body exerts 
perovskite crystallinity with a ferroelectric substance phase. It has 
uniform orientation and sufficient reliability or durability. The 
primer electrode has good adhesion to the thin film of the 
piezoelectric body. The ink jet recording head enables high precision 
printing. 
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(57) [Stir] 

7 i^** y MeHK -y F Srffi^-TS . 
[fi¥ifc#K] PbZr0 3 /PbTi0 3 / 

Pb (AxBy) 0 3s (x + y=l) Th&E.m.&m 

w$m)m&. Tt&mmmmizA, Bort^tt 

f#&.Ii:£#tlSti:-$-.S>. AJi. Sb. Y, Mg. Co, 
Cd, Mn, Ni, Fe, C r CVfaWiXfiK BJ±, N 
b. W. Te, Sb. Ta. N dcr)l*sW1Xfr$:$?t. 
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( i ) 



( 5 ) 



{ a > 



C 3 ) 



C 6 ) 



-I 7 ±1 
-1 5 



( 7 ) 



WIIilf/MiL 



I 4 ) 



(2) WHPP9-9 2 89 7 



SttWiPbZrOa L PbTi0 3 fc£S#ffl)£k 
U SgKHRj&Pb (AxBy) 0 3 , (x, y, Ji^E 
/Ht**U x+y = l ) T^WfftWIflt » 

a^faf, 15IEA, Btf9|*iiKt< fc i> 1 
& 0 , mrtBBE€#:iS§S k WIBT«!l«ffi k OfliBfcT , tu 
ggA, BcOF^SKkklStfJSSJg* 5 . ttfcttfcJKti 
fc fc -T « BE^fWWH*^ 
[»*JS2] fiTlBHK^Pb (AxBy)0 3 ^ 
®Pb (Ai/a Nb 2/3 ) 0 3 , AfiMg, Co, Z 
n , Cd, Mn s N i CO^fli^CD^M 
®Pb (A 1/2 Nb 1/2 ) 0 3 , AliSb, Yffmtlfr 

®Pb (A 1/2 W 1/2 ) 0 3 s AiiMg, Co, Cd 

®Pb (A 1/2 Tei/2 ) 0 3 , AliMn, Ni, Mg 

©Pb (A, /3 Sb 2/3 ) 0 3 % AliMn, N i (T>MiX 

®Pb (Fe 1/2 B 1/2 ) O a , BliNd, TaOfStfl 

®Pb (Cr 1/2 B 1/2 ) 0 3 , B(4Nd, T aCDfttl 

»W)Wi*T» 2> - k *#Stk-ri)it*« 1 KttojE 

[HKR3B3] apsEifcTana^jfts^ sera* 

ffi±lc(iPbZr0 3 k, PbTi0 3 k£g#ffi)£fc 
L.It^Pb (AxBy) 0 3 , <x, y, (i^ 
/Ht**U x+y = 1 ) -C*Sn4JE**flW*. » 

MBTfl&ttffi^Hl-.. £MfoWM<Vf& 3 jfcfrTfc h Huifi 
A. B^f*l^< k t lS<07E*c0fSISJB*^t!t 
Jg, PbZrO, k, PbTi0 3 k £S2kfij£k L, 
HlC— flfciSPb (AxBy) Oas T&Ztl&EHi&i 

t7)A, B<5DF*|^< k £> lS<7)7n^o3fWil^Jl^-{i- 
3 0 n mCO^Hrt-CS)^ CI k &WSk£*&n 

[»*«5] tWBHfc*Pb (AxBy) 0 3 *<, 
®Pb (A 1/3 Nb 2/3 ) 0 3 , AiiMg. Co, Z 
n , Cd, M n , N i ffffitliJWTiSti 
©Pb (A 1/2 Nb,/, ) O3 , AtiSb, YcOMiX* 1 



®Pb (A 1/2 W 1/2 ) 0 3 s AteMg, Co, Cd 
®Pb (Ai/ 2 Tei/j ) 0 3 , AfiMn, Ni, Mg 
®Pb (A 1/3 Sb 2/3 ) 0 3 , AteMn, N i <7)WX 
®Pb (Fe 1/2 B, /2 ) 0 3 , BJiNd, Ta<OM*l 
®Pb (Cr 1/2 B 1/2 ) 0 3 , B{4Nd, TaOMil 

[|f*lB6] PbZr0 3 k, PbTi0 3 k 
MkU St-«Pb (AxBy)0 3 , (x, 
y, Ji^/HfcSrfiU x+y-1 ) 

SIS*l6l"Cs BOl*KKr< fcfc 1«<0«JK#£ 

* 0 , 1WBE«tt»R k iwfBTt*«ffik , M 

KA, BtfOrt^< k t 1 a<oaUS**«fc*:ffi^7rrti k 

[11*3*7] ttlEHIRsSPb (AxBy) 0 3 
®Pb (A 1/3 Nb, /3 ) 0 3 , AteMg, Co, Z 
n, Cd, Mn, N i coffliXfrcDyiS* 
®Pb (A 1/2 Nb,„ ) 0 3 , AtiSb, Ycr>®tlfr 

®Pb (A 1/2 W 1/2 ) 0 3 , AtiMg, Co, Cd 

©Pb (A 1/2 Te,/, ) 0 3 , AteMn, Ni, Mg 

©Pb (A 1/3 Sb 2/3 ) 0 3 , AteMiu N i cofiltl 

©Pb (Fe 1/2 B 1/2 ) 0 3 , BfiNd, TaWMtl 

®Pb (Cr 1/2 B 1/2 ) 0 3 , BtiNd, TacTDM^ 

[000 1] 
[0002] 
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[0003] zti^KmtemmmTte. ^vayma 

mmzMimZ&f&VKi'V t7r-f 

am®. j&wmftmx>$>hzttfmt u>. gmtm 

fiJL IS^fl:§-ti:-&^c7)^JSB$c7)ag s fej: Offlfllfflft 

mis-^u &im°\&i%-x-hhc\bx'*>h. 

«fc TttWL TifimffikJE«tt?SBl k 
[0004] UHEJE«tt»»l*jfcttVvC » ^^#ffl-C 
£6££±ttkU Ti. Zr, Ta, W. Mo, 
S#«i8$iX-CV^ («BB¥4- 1 8 1 7 6 6#& 

«) . Twmmn&f&umizti^x % tow* 
Ub&*<^ e&fti^5>^Ao a k t 

<&wimkM?zmm. mx-t^^t^im^iix^ 
h mm^6-6 57 1 5^&m . 

[000 5] 

imufitmL* o t-t&mmi iMsmmmeo^mz 

ZiUf. TOW±tc»*tt. EfottOlWufc^n:/* 
•hi hWVEmmm&BllLiii*. Jlog^kTOW 
k <0*2*ttaWC* & k V % p f iJj££#§ i k 4*IB* 

- k ^g^TCk . #t:*»^fc: J: & s B 

xit. Emimmm^immmomz^^m^ 
u ztzEmftmmm=?imw)=Ft Lxnftmmo 

mzm Y )&Lmjj(D§pg$:&?>z\tk%z>. 
x, KnimmmTwmmft. BtAfx£BfiW6fc*fc 

(±SKkTtfi«Skcose«tt^#Skfttc. TOWfc 

TimtiLkizmf&iitiZE&immb comm^tm^* 
mmtzz. mmoftmrnx-ii. znTwrntsm 

v ^±WAtt£*-f £> ff £ - k liffiJTC 

o 



[0006] m>m&iWi2ftc7>mz. Tt&W&kizBk 
if*MM<7)ffSMi5:#^#St Ut, TOWC 

i/pt/s i o 2 / s i mg&m:Bfctz>-mtm 

(H^Texas Instrument 

s m m4 2 ®&m®im?m&&-0!mm£ ) . u>>l 

***4>£02r8:Tfc* TOWk£Em#?»JlkO?&*14 
£5fcfrt::#?>C:k«4fflfrcS>&. MftSr^ ffi&<0*? 

BttLfc«/h$:»fc#J«U BP*>«t«*k tTti^^y 

[0007] *ww4s -wj: a *«jaa*»ifc-*-6 

k L-t*<0«HS:3fc#te»i*§-£**fc:, TOW-Lfc 
^EP^S-^Sgkf 54 y?^x-v MeU^-y 

x-foh. 

[0008] 

mm±i,zTt&m&tf&f$.zti, Ttft«ffi±tc»5Pb 

Zr0 3 k. PbTi0 3 k£«*fflfi£kU Mt-JE 
SPb (AxBy) 0 3 . (x, y. ti^it^^L. 

x+ y = i > x-mztizzmmtn*. ^3fig^k lx 
mnLx%&3fcft&j±mimmfiwmztLfz£mim 
mm=Fiz&^x. EtmmigLvymmmfrkTmmmem 

miZ¥Z>$l&lTftX\ A, Bcr>W%<ki> ia£o?gs 

< k t> i aojftfcfi^a^itiR^-i t zmit 

■th. ZZX--W3%*AC07£miZ. Sb, Y. Mg, C 
o s Cd s Mn s N i , Fe, C rC0|*lMtl.*\ — 
(fB(7)7Cl^(4, Nb. Te, S b , T a COrtMil 

its rtmmmmiz. Ei&imm<?>m3f8.ftX'h&mi 

A, B«^<ti l«^7C*<7)?»JK«5:. 
nmH3 0n m<7)tgffl|*Ii0ff.&tC?gfi£ L/if*. P b Z 
r0 3 k, PbTi0 3 tSi*«ItU StC-^ 
Pb (AxBy) 0 3 . X'$kZtl&Bmtictt?Acr>m&t 

&®>zmmBf8.L. mzmi&t&zkizs:'), smwrn 

[0010] M^*^BJc7)-< >^ ^'x >y MSH^-y K 
{4. PbZr0 3 ks PbTi0 3 fc^afc*3Hj&kU 
®:-MPb (AxBy)0 3 , (x s y. «4^/UJt 

x+y=i> x-mztizEmmtm* . m3fig 
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*tt3*BtCS4*$*T*TC\ A, B<DPV>ft<fci 1 
X. a. B<ort^«r< 1 1 1 aiaftKtfftfcfifc^'tff 

[00 11] 

[flffl] #»9M±, aHRtfcT*W66 , »***».. Tit 
t&JiWiPbZrOs t, PbTiOg b £3£#$&J& 
kUStHKPb (AxBy)O,. (x. y. li 
=e/Hfcfc*U x + y = l) -C«$fL4ffi«*«f4Srs 
msfc-ftb lxmiuLX%Z> SjWHREMWIBB**** 
$iifcE«*»K*T-fcfct' v C. TKilBffiW^ JEW 

ftmmcom3s&#z'hz>miA, b<v?i>!>-%< 1 t» is 

PbZr0 3 /PbTi0 3 /Pb 
(AxBy)Os •ca**tSffi«#tm^»6^'&** 

ISB^BK t < 4 i b & £ *) EWWWfft 

WT-(Seed L a y e r ) k=3r "9 . H^tt^HS 

[0012] *^^JEE«*SJi»^ila^^7C 

B. $v^iAiB<a«^wEttffc?¥J&rtTc^ 
Sl&rC, WI2A, BiTDrtiKKfcfc lSiOiUK* 5 ^*^— 
-C(i7c*A, BOrt^&<fckia<0«l&# s i§<. ff* 
b i> 1 »<0WS«»«(cfi< *4 . 8*T*«« t E« 

t>«o t #*. 6*1.4 . 

[00 13] 

[ o o 1 4 ] ass 1 1 wis i M^^mwL^mmb^.. 

S i 3HR1 1 Z&&&IZX 1 1 5 O'CO^x * Mfrfcfc 
JrO. Si3HSU<^lJ;fcff8 10 00nm#)Si 
0,TfcS»ftJRl 6*#jftU£. S i 0 2 ftfcgtl 6 



i0 2 ±(C(i, |i|t<XA'-y^fcJ:0. WlOn 
mO-f^yJi, J¥^* s 8 0 0 nm^a^lc7)S)i2r^ 
tfc. WfcRflfll 1 6 iWTOflfift^s Pt/Ti/T 
i0 2 /(Si0 2 )t»4Ti!!lSl2SMlfc. 

c: cr> j; a &m®«t]££ Ltmii s ski lbrmmmi 

2be>ffitt&£Wkt&%Kb&. ICs TffilSSi 2 

[0015] T*WMi 1 2 Jifc»tfW*ffi«*3Kl 5 

BCIi-^^SfflL> PbZr0 3 /PbTiO, / 
Pb (Mgi/a Nb 2/3 ) 0 3 fctfc. £«DE1£ftSMS 

[0016] 5fe*Vrt'*JaT«)WBi='rf^jftUfc. a& 

0. 0 4 5^i^7/^AO. 005^E/k£r3 

om i comm^ita^x . 1 o oxuzMmvxmm^-t 
tz. MMtkmmztx-tiiWL, ^yfh^-fym* 

iifv-FO. 04 0^, ^y^xh^f^T'O. 0 1 
Ot^Sif-zHraV;^ 5 Om 1 fc&JgS-etaainL 

itftfk. # uxf-i^y^u 3-;u-#4 o o (Ba&fl:¥tt 

SUSIB ^i%^*3 8 0~4 2 0 ) ^V/^<0AIB8 

<fcftfc*r 1 3 o srasan t , A < ra# tx *MKry*^ 
[0017] H5i£c^ T«M?&1 2±lz&.ftt:—*7<7> 

mmm±-iz. mi7!i<zxvya-bX'mttL. 400 

-CX-mm^Vtz. ?J-y?Z£.t&Zb%<. WP**3 
0 0 nm-C$>-i.# B B B H^7L»^H»)Kl 3 ^^BS;L 
fc. JSLL. H 1 0 ( 1 ) . HfcV/K^WBfc . 4 0 0"C 
c^B»)fe*2fla» , 5SLs ff^*>"9 0 0nm-e$>&^?L 
*^A«M1 3*»lftL«:. KLh. Hl^> < 2 ) . *fc 
RTA (Rap i d Thermal Anneali 
ng) SrfflUT, 7"VT— -/VSrifcLfc. fiP^>^ 
ffl^tfj^T. 5#ISIT6 5 CClcMftUs l#ISMOi& 

ZI&X&ftM.yfVmWk 13^, Jl^* { 6 0 0 n mTftl) 
ttftR<oa*=5rafflg 1 4 1 Lfc. J2Lh, H 1 O ( 3 ) . 
[0 0 18] St/MV'/t'?:^t^3-hT'M : i 1 |jtT4 0 
0*CtC-C<S^Bx:^I.XS^3K^ , 5iIL, «***9 0 0 
nmT$>^fN B H ^^?L»^Vl^|iai 3*««Lfc. W 
±. mi<T> (4) . #acRTA£rfflWT, gir^rUT 
-->U^bm-<ommzXT--^Lti. Z<DJLU£ 
iafc#TL«yn«Bll 3li. 1 2 0 0 nm<D 

isfi«<oik«4«R 1 4 fc *o . m i <o 

(5) . 

[0019] tSAIt^eff^rfiR 14^7*M/ 
y'X>-^Ut*77 7KtX7f^Us 

%kT~->VCO$tfr\±. Wm%m%WZX 9 0 O'ClZ^M 
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z.nx.-y^-y?* M^T-~)Vcoxmi:Bx , 1200 
10±s HIO (6) . 

[0020)110(7) {C^iotC, JETOtHl 
£8H£ L/c b i ^ . itl^m^fi 2 0 0 0, EVS&Rli 

15 0pC/NtgiX!t»tt^U. Xy?* 

SlIllWtcT£Em«ffi!^fttt5:i^E Ufc t i * . 9fiR 
[002 1]T*«fiS12_Lte#j£U:. i—KWT 

m\<n ( 1) fcfefts^TLfr^/nfisi 35-. 50 

O'CtT^LT. -eoBrffi^SEM (j££9C?S&t 
•WSJMfcWattf UTWSrV^. HD*>. T«L«ffil 2±lz 
[0022] Jfcfc, fHafi<0»j£lg. 01^(6) £M 

xps (x.y^«Bfcii^»*&) b^ifxvyi 
x^f-y^fcfcflfJB-fiifc-eieEUi. *4)t6S. JE 

fiiTHRjtfcscfcfeiarv^Tasitj&^fenfc. bp*>. (p 

b:Zr:Ti:Mg:Nb) = (l. 00:0.4 
5:0. 40:0. 05:0. 10) Thh. BEWm 
mi 50*ffi*^Tift®Bll 2(oH4>3(cf&'i. *<0- 
*yco*/UJtiii§ < . EW*?f Bit 1 5 O^BB*> 
i? 1 1 0 0nmi£«^^T{ife^^*^ 1 1 0 0 n 

_b&*->fc. £0£fcJi s PbZrO a /PbT 

i0 3 /Pb (Mg 1/3 Nb 2/3 ) 0 3 T*&JE«<W» 
§11 5£±*<,vC. 5W«ir*»^TitWil 

2o«BtcM&?s$^T\ msimt LXmtetlK. 
-xrcoigmtim**). EEMimmtTimmt^m 

[ o o 2 3 1 ni2Ji. zcomm.ijmx'^mLtis.mim 

Jdi, ffiiJrtSi&S. S i 0 2 OiHUl2 2£!&&iS# 3 
fcT#J*U tBfi«<0*J£TT«S««i2 3i:E«fl5Wil2 
4tJMU. JEmf^KSr^* hx-yf-^cJ:0 
©0. 2mm, IMmmCA^-y-y/L, /'J3 



y^x/N-tcM^rttx y^y^cj; 0^0. 3mm<oif 
*2 7ft»jRbfc. fflKrkfflKtt'f^^xyMa 

[0 0 24] dtfH y^y'i-y h'sy b'COT^faX- 

y y 3 y^xvN- h TiOTfli. Ttamfiii: JEE«#3»ffits 

crm&Zmtt^ZkX'&Z,. #?&RC04>?i?3L>yY 
SflK-yH«i. iJ^SiaBi^WAKitfctS^-C-f y^^> 

[0025] Ht. -f y?->'x >y hK»N7 + 

tt$rpaE-f-i»^is »ia«**6oic % fiasa f -2ow) 
^^tf#*-r^sfe«!?s:©s^ i o^^;vk^. ; 

Wis ^>^vx v MEfiaai^SaWWTT^JE-r^ 

zm&Ltz. z<7M%:. ikimmtfmmimtMzz 
BBR^fi, set. t*«®. Emtmm&*n&m5m 

%l<7)mmtz£~?X±t&z.YUZlzttLX. ftiMBNt 

[0026] (njfc0U2 ) mm i ofcit-s , Ttmm 

lOnm, 15nm, 20nm, 25nm, 30n 
m, 3 5nm s 4 0 nmtSfe'WtC^L. #^<7)ffi« 

1 5om^. ±.wmi 7 comm. Rv&mfrmmm?<?> 
wmjmumxmm 1 1 ra-fc tfc. 

[0027] S<fic»R 1 5<F>i£m%MmtEM3^k 

1 2k&mtmmi 5t<n®mm±, -*7\,z±hu- 

Y\"i T—COW-^S 0 nmJtcoMfxOJf^Ci^vck 
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[0028] TflfcH® 1 2 fcEttftffM 1 5 k^ffiCl 
fc(t£&±j£-*M S6WW1 kHt< 5 0 0 

X^)«M6flW)SEMlDWcJ: DflU^fts ft&7*--/l^ 

Wfc:*J»t4=*^^ftK*^it4SWtW 1 fcHHT PWtft 
£ WKflB^ftK fc 4 6 S£3 14 1 1 0 0 n m*» & 9 

0 0 n miOKHrtTJ)^^. 

[0029] (nmm3 ) &mtmmzBtfL-t&it¥M. 

I&tfi^ PbZr0 3 /PbTiOg /Pb (Ni 1/3 N 
b 2/3 ) o 3 k&S*f»*MKLfc. V>MI&(±. Hife 

/i^sua tfc. t^ivmii^mm itmrno. 005 

— ktft. TflWEl 2±iC^-T^^-Kl-<r-tC 
(±. =-y^SIL, ^I^5nm, lOnm, 
15nm, 20nm, 25nm, 30nm. 35nm, 
4 0nmi:aBWt=Jej&L. KW 7-<0J¥ 

1 i<o*«l t*«si 2<7)9mm$l. smmmi 5 

coff*. ±*fil RtfffiBttifBSef*)*!® 
lilti&TSSftW 1 kR-fc bft. 
[0030] £ cO^frrcffrftLft. EWfsffflR*^ 

(±2000. EmS5£$C(± 1 7 0 p C/N t J^J^teH 

zwz. Twmm 1 2 fcj±«^M 1 5 fco^*tticw 

Lft„ 9Jm»i£*fcfc<, «r>T#$fei!B<*> 

tg§ftft. 

[003 1] Tfl6«ffi 1 2 1 Ett#?lffil 1 5 k^Mic 
ii»t*8E£*lM h<0*£(4. HJfi^Jl tHt< 5 0 0 

xxwaumn s e m«*£ j: *)wmz *u mt-- 

>K^C(±JEm#»H 1 5£#fc*$v vCKflbfcttflrfl: 

tj»ti - v ^;K50iis^f4iotwi 2 fc raurc* 

0 s m9mmrfM1&b%&UZli llOO nm#>£> 9 0 

[0 0 32] (*ftW4) SOt«31:rat<, 
«*»J«W-S'fl5*Ml&& t , PbZr0 3 /PbTi0 3 
/Pb (Ni 1/3 Nb 2/3 ) O g tsflriWSSrjKRU 
ft. V/H&lfttts «»«3fcH-fc Uc. T»«ffil 2 
±W»JW*>— KWT— fcli, -v^/W: 
»teft-&W*Sffl Lft . S/- K W 7-<7>JP^£ 5 n 
m_ 10nm s 15nm. 2 0 nm. 25nm, 30n 



m, 35nm, 4 0 n m fc SBgfflCflM U &*<DS-— 

ft. (iu ski io*r«t. t*«s 1 2(7)m^fflfig, 

EttttifMl 5 0J**» 7«*ffl, straw* 

mm=f^tmimisxmmi. 2 S 3kisi-£:L 
ft. 

[0033] iojwrrcfmLfc, jewwwhfpo 

JtBHWk E*E5e*&IIHELfc4:£*. *<0tt8WW 
(±2000. E«g|&(± 1 7 0 p C/N fc 
£#ft. TttWSl 2 kEmflstJBl sbwwmizm 
*3i»ftHtt(±s |fratftir^«o. -f y^'x-yMBSi 
USSrfflv ^ft^^WAstSlR^ivffi^^CTliaE 
bft. *Ol6*s EP^ttWiSEf&aKs fi^>T*#Ji*> 

[0034] TJWW 1 2 kEm<43fJS 1 5 fcOJWfc 
*5l**8t£j£lM bW%^(±. HMM1 tm t< 5 0 0 

A^)»tet4E«f»SWR 1 5^*fcfev^TEl6l LftSSaMt; 

^□/x*^ hS*Sf H -C'*>-5ft. E€*?iflil 5f*i(c 
*$(tS--5'^l'i:-^7'<OiRS^(4l5MM2. 3fcii 
imUTfc 0 . vSS^JiS* < ll«k4-g.«S(± 1 1 0 0 n 
mK9 0 0 nmc7)tBSlF ft ITS>-5Jt < , 
[0035] (»l5)-MPb(AxBy) 
(V (x. y. l4^Hfc**il^ x + y=l)T*3 

7C«^aifflL. fr^JSCTK 2. 3. 4. kH*<0» 

«ta»ft. s8sts#i.ftff*f»«Bais^wwe, 

Cliifen/;)It*1I$f^fflv^^ >y Me 

*#ft. fFfffitft7C#A&VBt. ^-<0«*-&*)*J4Ja 

[0036] Pb (Co,,, Nb 2/3 ) 0 3 . Pb (Z 
ni/a Nb 2/3 ) 0 3 , Pb (Cd 1/3 Nb 2/3 ) O 
3 . Pb (Mn 1/3 Nb 2/3 ) O a . Pb (Sb 1/2 N 
b 1/2 ) 0 3 , Pb (Y 1/2 Nb,,, ) 0 3 . Pb (M 
Si/2 W 1/t ) O a s Pb (C 0l/ i W 1/2 ) 0 3 , P 
b (Cd 1/2 W 1/2 ) 0 3 s Pb (Mn 1/2 Te 1/2 ) 
0 3 . Pb (Ni,/! Te„, ) 0 3 , Pb (Mg 1/2 
Te 1/2 ) 0 3 , Pb (Mn,/ 3 Sb 2/3 ) O a . P b 

(Ni 1/3 Sb 2/3 ) O a , Pb (Fe 1/2 Nd 1/2 ) 
0 3 . Pb (Fe,/i Ta„i ) 0 3 . P b (Cr„, 
Nd,/j ) 0 3 , Pb (Cr 1/2 Ta 1/2 ) 0 3 . 
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ttz. TtmmbE.m.immt<?) 12 

mW&Wbti* *#=8HMBtt, ^V^iWAttS:*^-* 1 3 

flEtfl*mR?*»fr*-« - 1 **ffi*4 . Wc , £ <0 «fc 14 

9 CK£ bfcJEWHMBIPffcfflV \ &tilWj:Bi&Z «T 1 5 

mt-tZ-i ^yx"/hB3K7 H*«flW4Ci:*«m 1 6 

3fc&. 1 7 

[BM«fB#5rKgn 2 1 

[01] #«Hfcj^*aHK ±fcTflfc*«$»J* L . T 2 2 

tt«^(ctiE««m«^L^S«ff4iil3R?^« 2 3 

Kara. st^ffi«*»j^-?^i!fitxa-c-$>i» . 2 4 

[02 ] ^^cOWB^TfmUfcE^ifslWWR^* 2 5 

»vvt. 4 ^'x v MBIJK-y H&**Wtc*rtBrB 2 6 

0T£>&. 2 7 

[fiF*«>RH)n 2 8 
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